Background: Mass media campaigns are an important tool for promoting health-related
Introduction
Sedentary behaviour poses a health risk to adults which appears to be largely independent of the effects of moderate-to-vigorous physical activity (MVPA) 1, 2 , although findings for children are less clear 3 . Debate around what constitutes sedentary behaviour 4, 5 led the Sedentary Behaviour Research Network (SBRN) to define it as "any waking behaviour characterized by an energy expenditure ≤1.5 METs while in a sitting or reclining posture" 6 . This is distinct from being physically inactive which is defined as not meeting physical activity guidelines (or an equivalent agreed criterion). It is therefore possible for an individual to be both active and sedentary over time, although evidence suggests that those who are active are somewhat less likely to be sedentary 7 . With many individuals failing to meet physical activity guidelines for MVPA 8 the problem of inactivity and the problem of a sedentary lifestyle inflict a potential 'double blow' to health 7 .
The proportion of the day spent being sedentary is increasing for many people 9, 2 .
Many urban environments contribute to this trend. For instance, city workplaces are officebased and school children sit at desks for most of the day. UK adults are spending increasingly more time on computers and less time actively commuting (teleworking increased by 46% between 2006 and 2011 10, 11 ). Similar trends are seen in children. For example, between 2011 and 2012, children aged 12-15 spent an additional 2.2 hours per week on the computer and the number owning smartphones/tablets increased by more than eight percent 12 . Active commuting amongst children has also decreased by 12% since 2005 13 . The threat of an increasingly sedentary and inactive lifestyle is a global problem 14, 15 . Mass media campaigns have been identified as a potentially useful strategy for promoting improved health behaviours 16 .
The proven inverse relationship between sedentary behaviour and health has generated growing media interest in recent years as the following newspaper headlines Indeed, health promoters have begun to pick up on the sedentary message with an increasing number of initiatives targeting specific sedentary behaviours 20, 21, 22 . Examples include, activity report cards to monitor children's sitting behaviour 23 and standing meetings advised in books such as "Up the Organization" 24 . It follows that reducing sedentary time should be another goal of health promotion campaigns and that existing mass media campaigns, which already promote physical activity and so benefit from having an existing infrastructure and brand profile, will take the lead. The aim of this paper was to conduct a detailed analysis of the content in current mass media campaigns to inform understanding around the use of messages regarding sedentary behaviour in health campaigns. This content was considered within the context of current debates surrounding the association between sedentary behaviour and health, and messaging strategies to promote MVPA.
Methods
This study employed a directed content analyses 25 . First, an internet search of literature from the UK, US, Canada and Australia of existing mass media campaigns associated with physical activity and sedentary behaviour was conducted between January and February 2014. These four countries were selected because they were all identified to have released important government sponsored physical activity/and or sedentary behaviour documents since the global physical activity guidelines (with reference to sedentary behaviour) were disseminated and were therefore deemed likely to have conducted concerted promotional efforts in recent years 8, 26, 27, 28 . Non-English speaking countries were not included. The search terms used were; "physical activity campaign/promotion/messages", "sedentary behaviour campaign/promotion/messages", "health campaign/promotion/ messages" and their related words. It was an objective of this paper to explore the most highly visible mass media campaigns, thus we opted to explore those most likely to have public health influence from each selected country. Campaigns were selected based on the amount of media communications related to them which suggested they had received more publicity than other campaigns in their host nations and so were the most influential.
Materials from the following campaigns were therefore analysed: United Kingdom 5210 is a campaign that targets the behaviour of children, the Heart Foundation campaigns target adults, while Change4Life and ParticipACTION target both adults and children, thus the selected campaigns provided important perspectives for promotion to both adults and children. All media related to the campaign was considered including websites, television advertisements, newsletters and posters. Campaign messages were read and critically re-read in order to develop themes about the promotional techniques which are being utilised by physical activity promoters. The framing of sedentary behaviour in relation to other health behaviours was considered.
After a period of familiarisation with the materials of the selected campaigns, campaign messages with the aim of reducing sedentary behaviour were identified and communications were categorised thematically. Messages were tabulated alongside their respective campaigns and from this themes were identified. Messages were read and re-read with key words or phrases highlighted in order to develop themes. An independent researcher later examined the tabulated messages in order to establish agreement regarding the selected themes. Some of the challenges faced by health promoters producing messages targeting the reduction of sedentary behaviour, and the partnering of messages on sedentary behaviour and messages on physical activity within comprehensive over-arching campaigns are discussed throughout. Therefore, rather than analysing the various campaigns individually, the campaigns were compiled and analysed collectively in order to develop key themes.
Results

Theme one: Clinging to guidelines
The content analysis identified a tendency for messages to rely on the sedentary behaviour guidelines to provide content on how much sedentary behaviour individuals should engage in. Health campaigns have adopted messages with directives which follow the exact wording of guidelines e.g. "engage in no more than two hours of recreational screen time"
(5210 Lets Go! Maine) 29 , "setting a limit of two hours max of screen time each day helps make sure kids are active" (Change4Life 30 ), and "limit that [screen time] to two hours a day" (ParticipACTION). Through its sub-campaign Up & About 31 , Change4Life expressly targets sedentary behaviour of children after school, the area of the day highlighted by guidelines, using messages such as "get up after eating" and "two hours [screen time] max".
Theme two: Reducing sedentary behaviour as a gateway to more active lifestyles
The content analysis identified a predilection of campaigns towards combining sedentary behaviour messages with messages on physical activity. While MVPA is optimal for health, health benefits can also be obtained through light intensity activity 32 "
Discussion
The Canadian guidelines for sedentary behaviour more specifically recommend that recreational screen time be limited to two hours per day 38 . However, dose-response has yet to be identified 39 . It is uncertain whether a longer total sedentary time that is broken up regularly (e.g. an adult or child who sits at a desk all day but gets up for five minutes every hour) is preferable to a shorter total sedentary time that is rarely broken up (e.g. an individual who is only sedentary in the evening but for four hours continuously). Sedentary behaviour guidelines do not prescribe a maximum duration of daily or weekly sedentary time or the specific types of behaviours to limit (e.g. television watching, passive commuting, restraining toddlers in a high chair, etc.) due to the lack of precise evidence to guide such parameters.
Previous research by Knox and colleagues suggested that messages which cling closely to physical activity guidelines may be motivationally deleterious when the goal is to increase Anecdotal evidence from internet discussions and public responses to news items regarding sedentary behaviour suggests that portions of the general public are aware that too much sitting is bad for their health but do not recognise that modifications as small as standing during the commercial break of a television programme can improve health (e.g. "It's not that these scientific edicts aren't correct it's the whole 'state the bleeding obviousness' of it I can live without"; "There's nothing that we can do other than installing treadmills behind every school and office desk" [comments posted in response to the BBC News article "Sitting for long periods is 'bad for your health'" 17 ). Further, individuals are sedentary for around six hours a day 7 . Intuitively, it seems unlikely that individuals will be persuaded to change all of this behaviour into physical activity such as running, bicycling etc. Such ambitious messages could be motivationally deleterious for the majority of adults who are currently engaging in
almost no physical activity 43, 44 . Messaging campaigns targeting large (or entire) populations may benefit from being realistic rather than idealistic. As discussed by Hamilton and colleagues the proportion of the day taken up with 'nonexercise' activity (NEAT) far exceeds that taken up by exercise (i.e. MVPA) 45 . By neglecting low intensity behaviours such as standing, a large 'window of opportunity' is being lost in terms of accumulating health benefits over the course of an entire day. Offering greater flexibility in the time of day at which lifestyle changes can occur and encouraging smaller steps towards an active lifestyle may be more realistic and therefore effective in motivating positive behavioural change 46, 39 .
Positively-framed messages around sedentary behaviour offer more achievable small steps towards generally more active lifestyles. Reducing sedentary behaviour may be seen as a first step on the physical activity continuum and presents a more attainable option for most individuals 47 . Messages which encourage reduced sedentary behaviour may resultantly have the potential for greater population health gains than messages which only promote MVPA due to a greater likelihood of compliance 48 .
The failure of campaigns to promote light intensity activity and instead tie sedentary behaviour messages to those on MVPA leads us to another theme. The third identified theme is the possibility that messages regarding sedentary behaviour could confuse perceptions around MVPA and even detract from its perceived importance. Reducing sedentary behaviour requires increased engagement with active alternatives but it does not necessarily follow that these alternatives will result in the accumulation of more MVPA. Some research suggests it is more likely that sedentary time will be replaced with light forms of physical activity rather than guideline-fulfilling MVPA 49 . Many advertisements recommend substituting sedentary behaviours with activities such as taking the stairs instead of the lift and walking from the car to the supermarket, and suggest such adjustments will contribute towards individuals meeting MVPA guidelines. However, these activities were never Research into the implications of this symbiotic relationship is needed to align these two important areas of research through messages which compliment rather than contradict. In addition, the contexts and populations in which each type of message is presented will be influential. parking space could be good for you". These subtle differences may influence the way in which campaigns are perceived. Messages around changing lifestyle to improve both health behaviours should be a focus of future research. Brawley and Latimer have previously discussed the need for messages on MVPA guidelines to inform individuals how more MVPA may be engaged 78 . We agree with these sentiments and suggest that such information
should also be present in sedentary behaviour guidelines from the outset. Viable strategies for replacing sedentary behaviour with both light activity and MVPA should be investigated.
Finally, if theories typically used to understand physical activity behaviour such as the TPB 79 are also to be applied to understanding sedentary behaviour, work is required to see how appropriate they are and whether modifications are needed or new approaches should be adopted 80 .
Conclusion
Wareham and Brage have called for caution when delivering public health messages and suggested changes should only be made when the evidence is robust 81 . Excessive sedentary time presents a major health threat 82, 83 causing some health campaigns to introduce sedentary messages despite lacking evidence to inform them. This analysis of major activityrelated campaigns in four countries identified four themes associated with messaging sedentary behaviour: clinging to guidelines, sedentary behaviour as a first step on the physical activity continuum, complicating the promotion of MVPA and the demonization of sedentary behaviour. A consortium of academics, policy-makers and marketing experts from the realms of physical activity and sedentary behaviour should be brought together to synthesise existing research and stimulate new research to inform further development of guidelines, more expansive shaping of health campaigns and successful execution of activityrelated messages.
